Alterations in the microarchitecture of the posterior cingulum (PC), a white matter tract proximal to the hippocampus that facilitates communication between the entorhinal and cingulate cortices, have been observed in individuals with psychiatric disorders, such as depression and post-traumatic stress disorder (PTSD). PC decrements may be a heritable source of vulnerability for the development of affective disorders; however, genetic substrates for these white matter abnormalities have not been identified. The FKBP5 gene product modulates glucocorticoid receptor function and has been previously associated with differential hippocampal structure, function, and affect disorder risk. Thus, FKBP5 is an attractive genetic target for investigations of PC integrity. We examined associations between PC integrity, measured through diffusion tensor imaging (DTI) and fractional anisotropy (FA; an index of white matter integrity), and polymorphisms in the FKBP5 SNP rs1360780 in a sample of 82 traumatized female civilians. Findings indicated that, compared with individuals without this allele, individuals who carried two 'risk' alleles for this FKBP5 SNP (T allele; previously associated with mood and anxiety disorder risk) demonstrated significantly lower FA in the left PC, even after statistically controlling for variance associated with age, trauma exposure, and PTSD symptoms. These data suggest that specific allelic variants for an FKBP5 polymorphism are associated with decrements in the left PC microarchitecture. These white matter abnormalities may be a heritable biological marker that indicates increased vulnerability for the development of psychiatric disorders, such as PTSD.
INTRODUCTION
A growing number of studies document disruptions in white matter architecture in individuals with mood and anxiety disorders using diffusion tensor imaging (DTI) methods (Thomason and Thompson, 2011; Fani et al, 2012; Tromp do et al, 2012) . Many of these studies highlight degraded integrity of connections between gray matter structures that are responsible for emotion regulation and executive control. In particular, alterations in functional connectivity between frontal/anterior cingulate cortex (ACC) and limbic regions, such as the amygdala and hippocampus, have characterized depressed and anxious individuals (Sylvester et al, 2012; Zeng et al, 2012; Zhang et al, 2011) . The cingulum is a white matter tract that connects the entorhinal cortex and the cingulate cortex, facilitating communication between the ACC and hippocampus. Damage to this pathway is likely to disrupt cognition and/or emotion regulation; in combination with other predisposing factors, abnormalities in this white matter tract may significantly increase vulnerability for the development of mood and anxiety disorders.
In particular, structural abnormalities in posterior aspects of the cingulum (PC), assayed with DTI, may promote emotional disturbance; these abnormalities have been highlighted in DTI studies of psychiatric disorders, including schizophrenia (Chen et al, 2013; Fujiwara et al, 2007) , anorexia (Kazlouski et al, 2011) , depression (Schermuly et al, 2010) , bipolar disorder (Paillere Martinot et al, 2013) , and post-traumatic stress disorder (PTSD; Fani et al, 2012) . Abnormalities in PC integrity have also been identified in traumatized populations, including individuals who experienced childhood abuse (Choi et al, 2009) , natural disasters (Wang et al, 2010) , and interpersonal trauma (Fani et al, 2012) . The PC is a white matter pathway proximal to the hippocampus, providing the main route of communication to frontal regions, facilitating efficient integration of emotional and cognitive information. Disruptions in this region are likely to adversely influence both affective and cognitive processes. Regarding cognition, degraded PC microarchitecture has been linked to Alzheimer's disease (Zhang et al, 2007) , mild cognitive impairment (Delano-Wood et al, 2012; Drago et al, 2011) , and poorer performance on measures of selective attention, executive function (Schermuly et al, 2010) , and memory (delayed recall; Kantarci et al, 2011) , illustrating the salience of PC integrity in higher-order executive processes. Taken together, these findings suggest that PC disruptions have consequences for processing of incoming emotional and cognitive information.
These PC abnormalities may be associated with particular genetic profiles and could represent a heritable source of vulnerability for the development of affective and cognitive disorders. Mounting evidence suggests that the development of white matter architecture is largely under the influence of genetic traits (Chiang et al, 2009; Kochunov et al, 2010) ; however, the genetic contributions to specific white matter pathways, including the cingulum, have not been identified. Clarifying associations between PC disruptions and genetic profiles represents an important step toward identifying white matter signs of vulnerability for the development of psychiatric disorders, such as PTSD.
FKBP5 is a particularly attractive genetic target for investigations of PC integrity given its putative function and location of expression. The FKBP5 gene is known to have a role in stress regulation by modulating the sensitivity of a receptor (the glucocorticoid receptor (GR)) (Binder, 2009 ). The GR is central to the processes underlying acute and chronic stress, providing feedback to the central stress regulatory system. The hippocampus is a brain region that is densely populated with GRs (Morimoto et al, 1996) , demonstrates high FKBP5 mRNA expression (Scharf et al, 2011) , and similarly is highly vulnerable to the effects of stress. Increased circulating levels of glucocorticoids have been associated with significantly decreased cell proliferation in the dentate gyrus of the hippocampus and surrounding white matter (Alonso, 2000) . Abnormalities in hippocampal function and volume (Zobel et al, 2010) have been linked to FKBP5 genetic status and are frequently manifest in psychiatric disorders that may be influenced by this gene, such as PTSD (Bremner et al, 1995; Gurvits et al, 1996; Bremner et al, 2003; Acheson et al, 2012; Shin and Liberzon, 2010) . Among other FKBP5 SNPs, rs1360780 SNP is of particular interest, given its putative functionality and associations with psychopathology Lavebratt et al, 2010; Mehta et al, 2011) . A haplotype in this gene locus has been shown to interact with child abuse to predict risk not only for PTSD but also for depression, aggression, and psychosis Lavebratt et al, 2010; Mehta et al, 2011; Bevilacqua et al, 2012; Collip et al, 2013) . The most likely variant conferring the functional differences seen with this haplotype is rs1360780, located in intron 2 of the FKBP5 locus in close proximity to a functional glucocorticoid response element (GRE). A recent finding indicates that the risk allele of this SNP leads to a different 3D conformation of the DNA, likely by enhanced binding to TATA-box binding protein, bringing the GRE in intron 2 in physical contact with the transcription start site and leading to an enhanced stimulation of FKBP5 mRNA by glucocorticoids (Klengel et al, 2013) . This altered molecular feedback between GR activation and FKBP5 has been shown to impact GR function and by extension the stress hormone response Ising et al, 2008; Luijk et al, 2010) . Given these data, it seems probable that FKBP5 would affect GR functioning within the hippocampus and thus also influence the integrity of white matter tracts proximal to the hippocampus, namely, the posterior cingulum.
Recently, we conducted a voxel-wise analysis investigating differences in white matter tract integrity between individuals with PTSD and similarly traumatized controls without this disorder (Fani et al, 2012) . Our findings revealed that individuals with PTSD demonstrated lower fractional anisotropy (FA; a scalar index indicating the strength of diffusion direction within white matter tracts) within the PC, particularly in the left hemisphere, compared with traumatized individuals without PTSD. Given that both groups experienced similar levels of trauma exposure, and in light of evidence suggesting that PTSD is partly heritable (with heritability estimates of approximately 40%; reviewed in Almli et al, 2013) , we hypothesized that genetic substrates may have influenced the development of these white matter abnormalities, possibly after exposure to major stressors.
The present study was designed to investigate the possibility that FKBP5 genetic status differentially influences microstructural integrity of the PC. We examined whether particular FKPBP5 genotypes would be associated with decrements in PC integrity, a biological phenotype that may modulate risk for the development of anxiety disorders, such as PTSD. We hypothesized that the presence of 'risk' alleles for FKBP5 genotype would be associated with significantly lower FA in the PC after statistically controlling for factors that may influence FA, including age, trauma exposure, and PTSD symptoms. Gene by environment (ie, history of childhood maltreatment) interactions were also tested for FKBP5 genotype, given the relevance of this interaction in earlier PTSD association studies Mehta et al, 2011; Klengel et al, 2013; Boscarino et al, 2012; Xie et al, 2010) . Analyses were conducted with a putatively functional FKBP5 SNP, rs1360780 (Klengel et al, 2013) , similar to a recent study that found associations of this SNP with hippocampal structure and function .
MATERIALS AND METHODS

Participants
A total of 82 African-American women between 18 and 62 years of age were enrolled as a part of a larger study investigating genetic risk for stress-related disorders; data from 51 participants from an earlier published study (Fani et al, 2012) were included. Race was self-reported. Study procedures were approved by the institutional review board of Emory University School of Medicine. Participants were recruited from the general medical clinics of a publicly funded hospital, as detailed previously . Individuals were deemed eligible for participation if they could give informed consent and understand English, as determined by a study researcher. Participants were administered the Traumatic Events Inventory (TEI) to detail frequency and type of traumatic experiences and the PTSD Symptom Scale (PSS; Falsetti et al, 1993) , to measure the presence and frequency of current PTSD symptoms. We also used this measure to classify individuals as controls (C) or participants with PTSD (PTSD þ ) based on DSM-IV criteria, consistent with our earlier study (Fani et al, 2012) . The Childhood Trauma Questionnaire (CTQ) was used to measure trauma exposure during childhood, specifically, maltreatment. The CTQ is a 28-item self-report measure (Bernstein and Fink, 1998 ) that yields indices of sexual, physical, and emotional abuse, which may be combined for a total score. Demographic and clinical characteristics of this sample, stratified by genotype for FKBP5 SNP rs1360780, are detailed in Table 1 .
Exclusion criteria for this study included current psychotropic medication use, medical, or physical conditions that preclude MRI scanning; a history of bipolar disorder, schizophrenia, or other primary psychotic disorder; current alcohol or substance abuse; medical conditions that contribute significantly to psychiatric symptoms; history of head injury or loss of consciousness for 45 min; or history of neurological disease.
DNA Extraction, Genotyping, and Quality Control
The FKBP5 SNP rs1360780 was selected based on our previous studies of FKBP5 polymorphisms within this population Mehta et al, 2011) . Using an additive model, participants were categorized into three groups based on genotype, ie, how many 'risk' alleles comprised their genotype, based on previous studies: for this SNP, individuals were categorized as having either one or two copies of the T allele.
Saliva was collected in Oragene vials (DNA Genotek, Ontario, Canada). DNA was extracted using the Agencourt DNAdvance extraction kit (Beckman Coulter, Danvers, MA) and then quantified using gel electrophoresis and Quantity One software (Bio-Rad, Hercules, CA) or NanoDrop2000 (Thermo Fisher Scientific, Waltham, MA). The DNA was normalized to10 ng/ml, and a total amount of 15 or 20 ng of dried down DNA per reaction was used for Taqman and Sequenom reactions, respectively. Sequenom reactions were performed using iPlex reagents on the MassARRAY system (Sequenom, San Diego, CA). Additional reactions were performed on the Taqman ViiA7 Real-Time PCR system using Taqman SNP Genotyping Assays as well as Taqman Genotyping Master Mix or Taqman GTXpress Master Mix (Life Technologies, Carlsbad, CA).
Alleles passed Hardy-Weinberg Equilibrium at p40.05. The call rates on both platforms were 495%. Negative controls as well as within-plate and across-platform duplicates were used for quality control. Within the Sequenom genotyping calls, the duplication rate was 2.1% and within the Taqman genotypes, the duplication rate was 16.3%. Samples were duplicated on both platforms to give an overall across-platform duplication rate of 7.2%. Within these duplications, there were no discordant genotype calls; additionally, no negative controls were called.
MRI Acquisition, Image Processing, and Statistical Analyses
Scanning took place on a research-dedicated Siemens 3-Tesla TIM-Trio scanner at the Emory University Hospital. Diffusion-weighted images were acquired with maximum gradient strength of 40 m/Tm with the following parameters: 39 Â 2.5 mm 2 thick axial slices, matrix ¼ 128 Â 128, field of view ¼ 220 Â 220 mm, voxel size ¼ 1.72 Â 1.72 Â 2.5 mm 3 . The diffusion weighting was isotropically distributed along 60 directions using a b-value of 1000 s/mm 2 . Four normalization images, with no diffusion encoding (b ¼ 0), were acquired and averaged for each direction using linear rigid body registration (FLIRT; Jenkinson and Smith, 2001 ). All image processing and analysis was conducted using the FMRIB Software Library FSL version 4.1; www.fmrib.ox. ac.uk/fsl; Smith et al, 2004) .
Correction for head motion and eddy current distortion was performed for data from each individual participant using an automated affine registration algorithm. Normalization images were skull-stripped using the FSL brain extraction tool (Smith, 2002) . FA maps were generated using the DTIfit in the FMRIB Diffusion Toolbox. Using the tract-based spatial statistical approach available in FSL (TBSS; version 1.2 ; Smith et al, 2006) , all participants' FA maps were non-linearly registered to a common space (FMRIB58_FA), then affine transformed into 1 Â 1 Â 1 mm 3 MNI space. Transformed FA images were averaged to create a mean FA image, then thinned to create a mean FA skeleton, which represented the centers of all tracts common to the group. This was thresholded by FA40.2 to ensure that gray matter regions would be excluded from Posterior cingulum integrity and FKBP5 N Fani et al analyses. Voxel values of each subject's FA map were projected onto the skeleton by searching the local maxima along the perpendicular direction from the skeleton. Masks of the PC were created based on earlier findings (Fani et al, 2012) ; confirmatory analyses were conducted using masks that were created based on the probabilistic Johns Hopkins White Matter Atlas (Hua et al, 2008) provided in FSL and thresholded by 20% to reduce the likelihood of including irrelevant tracts (see Figure 1) . FA values were extracted from these regions using FSLstats and entered into statistical models. Univariate ANCOVAs were conducted to examine between-group differences in FKBP5 genotype for left and right PC FA; covariates included age, PTSD symptoms, childhood maltreatment, and adult trauma exposure, given that these factors have been previously been associated with FA (Fani et al, 2012; Choi et al, 2009; Wang et al, 2010; Lebel et al, 2012; Ly et al, 2013) . Factorial ANCOVAs with FKBP5 genotype and PTSD diagnosis as factors and age, childhood, and adult trauma as covariates were also conducted to test genotype by diagnosis interactions on PC FA. Factorial ANCOVAs were used to test for interactions between genotype and childhood maltreatment history (presence or absence, as indicated on the CTQ) for left and right PC FA, after controlling for PTSD symptoms, age, and trauma exposure in adulthood. Statistical significance was defined as po0.025 for primary analyses, representing Bonferroni correction for separate tests (left and right PC); a threshold of po0.05 was set for confirmatory analyses conducted with atlas-based masks.
RESULTS
Group Characteristics
A total of 82 participants were included in this study. Findings from univariate ANOVAs and Kruskal-Wallis tests indicated no statistically significant between-group differences for age, education, or monthly income for rs1360780 genotypes; all ps40.05 (see Table 1 ). Overall, participants had experienced a range of 0-12 traumatic events in their lifetime, with a mode of 3, median of 4, and mean of 4.6 events, according to the TEI (total score). Lifetime trauma exposure did not correspond with FA in the left or right PC (study-defined mask), as indicated by a correlational analysis (left PC FA: r ¼ À 0.06, p ¼ 0.59; right PC FA: r ¼ 0.05, p ¼ 0.64) as well as a two-tailed t-test comparing individuals with high and low trauma exposure, categorized using a median split of TEI total (left PC FA: t ¼ 1.2, p ¼ 0.23; right PC FA: t ¼ À 0.47, p ¼ 0.64). Participants endorsed total PSS scores of 0-40, with a mode of 0, median of 11, and mean of 14; a total of 34 participants met diagnostic criteria for PTSD. Results from the TEI indicated that trauma rates were comparable between the genotype groups; on average, participants had witnessed, experienced, or been confronted with approximately four Criterion A equivalent traumatic incidents of various types (eg, witnessing gun violence, being sexually assaulted). There were no significant between-group differences in trauma exposure measured across the lifespan (TEI total score) for adulthood (TEI adult trauma) or childhood maltreatment (CTQ sexual abuse, physical abuse, emotional abuse, and total score); all ps40.05. There were no significant between-group differences in total PTSD symptoms (PSS total score; p40.05).
Associations between FKBP5 Genotype and Posterior Cingulum Integrity
Univariate ANCOVA results indicated that, after statistically controlling for variance associated with age, PTSD symptoms, childhood maltreatment, and adult trauma exposure, significant between-group differences in the rs1360780 genotype were observed for FA in the left PC, as defined by our own mask (F 2,73 ¼ 6.96; p ¼ 0.002; see Figure 2 ); in this model, left PC FA was significantly associated with sexual abuse (CTQ sexual abuse; F 2,73 ¼ 5.5; p ¼ 0.02) but not with the other covariates, including other childhood abuse, PTSD symptoms, and trauma exposure in adulthood (all ps40.05). These findings were confirmed in an ANCOVA conducted with left PC FA values extracted from an atlas-based mask (F 2,73 ¼ 3.59; p ¼ 0.03); in this model, rs1360780 genotype was significantly associated with sexual abuse (CTQ sexual abuse; F 2,73 ¼ 5.5; p ¼ 0.02), as well as trauma exposure in adulthood (TEI adult trauma total; F 2,73 ¼ 4.5; p ¼ 0.04).
Tukey's post-hoc tests indicated that left PC FA (defined by our mask) was significantly higher in the CC genotype (ie, participants with no copies of the risk allele; mean ¼ 0.46, SD ¼ 0.06) compared with the TT genotype group (ie, participants with two copies of the risk allele; mean ¼ 0.41, SD ¼ 0.05). Results of a separate univariate ANCOVA demonstrated no between-group differences in rs1360780 genotype for right PC FA, although a nonsignificant trend emerged with our right PC mask (F 2,73 ¼ 2.17; p ¼ 0.12) and an atlas-based mask of the right PC (F 2,73 ¼ 1.75; p ¼ 0.18). 
DISCUSSION
The primary objective of this study was to investigate FKBP5 genotype associations with microstructural integrity of the PC in a sample of individuals with varying degrees of trauma and PTSD symptoms. For rs1360780, a putatively functional FKBP5 SNP, we observed that carriers of two risk alleles demonstrated significantly lower FA in the left PC compared with individuals with no risk alleles. In our previous, brain-wide study of white matter integrity in trauma survivors, we found that individuals with PTSD demonstrated lower FA in the PC, compared with controls that were matched for trauma exposure (Fani et al, 2012) ; in this analysis, the left PC demonstrated more significant differences in FA between groups as compared with the right PC, as indicated by the cluster size. Given that the two groups had experienced relatively similar degrees of psychological adversity, we hypothesized that genetic substrates may, at least in part, account for the FA differences that were observed. The present findings confirm this hypothesis, indicating that, compared with non-risk allele carriers, participants with two risk alleles for this SNP demonstrate decrements in the left PC microarchitecture. These findings were significant even after controlling for factors that may adversely influence PC FA, such as age, trauma exposure, and PTSD symptomatology; compared with these other factors, FKBP5 genotype demonstrated the largest effect size in our statistical models. These findings suggest that the abnormalities in left PC integrity observed here are more relevant to FKBP5 genotypic status than aging, trauma exposure, or PTSD sequelae.
Thus, the lower PC FA found in FKBP5 risk allele carriers may represent an intermediate neural phenotype for psychiatric disorders such as PTSD-a discrete, heritable white matter profile that has been associated with disease phenotype. The ostensibly small differences in PC FA between the different FKBP5 genotype groups (which may reflect lower myelination of this white matter tract in the risk group) are likely to have significant functional consequences, with regard to both cognition and emotion. In support of this notion, recent studies involving training on a mental or physical task have indicated that even relatively small changes in diffusion indices (on the order of B0.02) correspond with differences in performance following training (Mackey et al, 2012; Scholz et al, 2009) . Thus, the PC abnormalities found in FKBP5 risk allele carriers may represent a heritable source of vulnerability for the development of emotional and cognitive difficulties that characterize anxious and depressive pathology. In the presence of extreme psychological stress, individuals with this genetic profile may be at significantly higher risk for developing psychiatric disorders such as PTSD via alterations in PC integrity.
To our knowledge, this is the first study to demonstrate a link between FKBP5 polymorphisms and white matter integrity, or, more specifically, the PC, a white matter tract adjacent to the hippocampus. As noted earlier, FKBP5 is highly expressed in the hippocampus (Scharf et al, 2011) and appears to influence hippocampal function and morphology possibly via alterations in GR sensitivity. The present data indicate that FKBP5 may also influence integrity of the PC, a white matter tract that is a branch of the larger cingulum bundle, which facilitates communication between the hippocampus and the cingulate gyrus. Numerous cognitive processes that engage the hippocampus and ACC may be affected by compromised PC integrity. Earlier studies have shown that PC integrity corresponds significantly with verbal (Delano-Wood et al, 2012) and visual memory abilities (Kantarci et al, 2011) , as well as executive processes (Schermuly et al, 2010) such as the suppression of pre-potent response, as required by the Stroop task (Metzler-Baddeley et al, 2012) . Notably, impairments in these processes characterize anxious individuals (Bremner et al, 2004; Gilbertson et al, 2001; Vasterling et al, 1998; Vasterling et al, 2002; Yehuda et al, 1995) . The present findings suggest that FKBP5 polymorphisms may influence the development of a white matter tract, the left PC, and that integrity of this tract may be directly relevant to the etiology of these cognitive impairments.
These FKBP5-related alterations in left PC integrity are also likely to have a role in the development of anxiety symptoms, possibly via effects on fear-extinction processes. Extinction is a type of learning that occurs when a neutral Posterior cingulum integrity and FKBP5 N Fani et al cue that was previously paired with an aversive stimulus appears repeatedly in the absence of the aversive stimulus; during extinction, the defensive physiological response is attenuated. The PC represents a primary route of communication between the hippocampus and cingulate cortex, regions involved with learning to inhibit and extinguish fearful responses to threat cues. By exerting effects on this white matter tract, FKBP5 may indirectly influence extinction processes and thus affect risk for anxiety disorders, such as PTSD. Links between PC FA and PTSD have been observed in earlier studies of traumatized populations (Fani et al, 2012; Wang et al, 2010) ; in light of these findings, it is possible that FKBP5 influences a white matter diathesis for the later development of pathological anxiety or fear responses.
Of note is the fact that our current findings were localized to the left hemisphere; no significant associations were observed with FA in the right PC. The cause for the laterality of our findings remains unclear, given that there are no apparent theoretical reasons for these results. Other studies have identified lower FA in the left, but not the right cingulum, in trauma survivors both with and without PTSD (Choi et al, 2009; Kim et al, 2006) ; in light of these data, it is possible that the integrity of PC in the left hemisphere is more susceptible to the effects of extreme psychological stress. However, the results of another study implicates the right PC (Wang et al, 2010) ; therefore, hypotheses regarding laterality must be tested in further studies.
Several limitations must be noted regarding the methodology of the present study. Given that this was a crosssectional study that included chronically traumatized and pathologically anxious individuals, it is not possible to fully extricate genotype effects from the sequelae of environmental adversity or post-traumatic psychopathology. Although not all participants had experienced psychological trauma, most participants had experienced one or more traumatic events, thus it is possible that these findings may be more specific to trauma-exposed populations. In addition, given that this was a single candidate gene study, it is likely that polymorphisms in other genes also contribute to the degradations in PC FA observed here. Although we observed main effects of FKBP5 genotype, no significant interaction between genotype and PTSD was observed; given that only 20 participants had two copies of the risk allele, insufficient statistical power may have interfered with our ability to detect this interaction. We neither observed significant associations between FKBP5 genotype and PTSD nor any significant interactions of genotype and childhood maltreatment, unlike some previous gene-disease association studies Xie et al, 2010) . However, the sample size of the present study is significantly smaller than these studies. Further, although our earlier study indicated clear associations between PTSD and PC FA (Fani et al, 2012) , the associations between PTSD and PC FA only approached significance in our statistical models (eg, p ¼ 0.07, see Supplementary Table S2) ; this may also be due to insufficient statistical power, as the presence and severity of PTSD symptoms in the present sample was lower than our earlier study. Possibly, our study findings support the notion that lower FA in the PC represents an intermediate phenotype for anxious psychopathology in general and that these findings are not exclusive to PTSD; this hypothesis also warrants investigation in further research.
In conclusion, we observed an association between FKBP5 polymorphisms and white matter integrity, specifically, microstructural integrity of the left PC. Individuals who carried two risk alleles for polymorphisms of this gene demonstrated comparatively lower FA in this white matter tract than those who carried one or no risk alleles, and this relationship was significant even after accounting for variance associated with age, trauma exposure, and PTSD symptoms. These data highlight the possibility that specific FKBP5 genotypes may increase risk for anxiety disorders via alterations in white matter integrity. Following psychological trauma, alterations in the left PC microarchitecture could give rise to some of the cognitive and emotional problems that characterize pathological anxiety. Thus, the present data support the possibility that decrements in left PC FA represent an intermediate phenotype for psychiatric disorders, such as PTSD. Further studies of FKBP5 associations with PC integrity in populations with other mood and anxiety symptoms are warranted to extend these findings to other psychiatric disorders.
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